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(54) METHOD AND DEVICE FOR PICTURE SIZE REDUCTION AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly generate reduction binary 
image data of an arbitrary size, where gradation is sufficiently 
reserved, from half-tone binary image data by simple calculation. 
SOLUTION: A picture size reduction device is provided with a pixel 
expansion means 103 which expands one pixel of binary image data 
to S x T pixels, a blocking means 1 04 which converts the binary 
image data expanded by the pixel expansion means 103 to block 
data of M x N pixels, a multi-valuing means 105 which makes multi- 
valued data of the block data in accordance with the number of dots 
in a block of block data, and a binarizing means 106 which binarizes 
multi-valued block data, and the binarizing means 106 which 
binarizes multi-valued block data adopts an error diffusion method. 
Thus interference with the screen period of a dither matrix or the 
like doesn't occur at reducing, and the reduction picture of an 
arbitrary size where area gradation is sufficiently preserved can be 
generated. 
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tt^fflikW^B«Ji3a©B*^ffl^Ttfifa^fift«*B 

*^-fgfk-r S^fiftXx -y 7T-S3 §M«7°p 7"7A?r 
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LTffl/M»*ff^S«^f, 013 (b) K7jk-?& 
o K 2 x 2 B»7 "P -y 7 rt<D F y h St <fc oT7*P y 7 
^fgft L fef- 7 ^ffiftf S C t K X i 

[0 0 1 4] 0 1 3 (b) 7ny7«0^?, 3 

^T'(D4fgT ; -7t&S/cfe, ftiiii b^t/^fg^ 
2. 5fcb, 2. 5*ii«0, 2. 5K±aifTSc: 

50 [0 0 1 5] clti^oT, 7ny7rtB»<D¥±^fg^ 



-«MtL;feJ;3:8:3&*£#rSo J B I GfSffl 
5 0 01 4BPRE S73S^fflV^Tl/2tli#^|i/> 
[0 0 16] HI 4 tC/^Tcfc 9tPRE SMtfe^T 

afiMt © p ©BfR^aMt fia«*5 xm&m 

{tfiBftCa-i fejctfX, Y, Z^S^^T^ 
[0 0 17] iO 

(D^P y 7 x-? <WY Xfc if V h U y £ X«7 h 

y y * x-y- y xwis-r s tat, mm&*+ftKU& l 

LTV^c 0 1 5 K|gffitt)b^#Sftfc^*£©0i« 
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p , y ^ ^ fcggjf 570 7 7ftX f7^t, #ufB7 
P'^f-^^P'^ rtOlBlR^ffl ^TitufB7n >y ^ io 
x- 5 S ^fftXf «y 7° t , tulH^ttf t S ft 

/c x- ^ & - ffiftr a ^«txf >y 7° t ^Wf 

SBft l/J*SffeoT, fufH-ffifcX'r «y 7»^fitfb 
*f#t B»Mi2© Bit^ffl V ^ T itu ^*H**— 

fbf s -fiftx r v 7 «t d % a t © tt s 0 

[0 0 3 6] ctUciD, ^tffi¥%f+llT-[Stitft(c 

«ftfeifi*H«fcfl^ s c t ff-e$So 

[0 0 3 7] c©a»ifc»&-rs *56W©H« 
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So 
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So 
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Jfittfct, -«B# x-^MfB^gBII^-XJ; Df$# 

ft©ffit ^fgB«x- 7 KgBlf S ^«ftX y^-y 7° , 
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f SBff T, tulHnfgftxf- -y 7ii^jg 
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§BKffi*X-r-y7i:, MlHB*fiA7vX^-y 7°t ioT 

stv^ ti/t-fflBit-f - ^ zmLommfr 545^7 

* r-^ ta^-T 5 7n >y ^/ftX^ <y 7t , tufH7n -y 
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iE»>D •TS^«ft7 i -7^;l/^x^-y7°t, M 
E-MbX-r-y 7t J; snfifti^M tM2©^B»^ffi 



(6) 
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mzmt&mto^ - 1 \ < \ mm r-y^ 
m^Tr.mmm?tWM? s mmm^ y 7 t *mt 

[0 0 5 4] cft^D, WSoSv^M&ftSiW*^ 
^CfB^ftf+llTiT? C t^T'^So 
[0 0 5 5] 

KHa©nfis©mi] *s^©ft *s i icmm^mm 
^fiBff x- * Kmkt % zmcm. t , ^fiaft -r- 

ftmB*M3«B**ffl^T^{gfWf*H«£:-ttfk 
f S Bff *g/J^«T£ 5 , ^ffift 5 ftfc x- * 

[0056] ^mnmmm2^mmnwm, -mm 

ft-r- £ «S«©B»^ 5 ft S 7n y * 7 s - 2 fc«T 
y 7ft^gfc, 7n 7^f-^^n y 7F*I©B 

«^ffl^T y 7 * -zzmct simb^s t , 
«n /cUi^Bf^f^t- s c t # s t ^ s frafc^r 

[0 0 5 7] *«H^(D!f3Sll3 tsE«<D^tt, -«B 

, mmfJAjz^S. K o Tffi^SW; -ffiBfir 1 '- £ * 
sascoB*^ 5 ft S 7"n y 7 t*- £ t Stft-r S 7n y 7 

7 p y 7 -r- * ^{gf § ^{g itf a t , ^fgf b s n 
/c 707^ -r- 7 ft-r 5 ^«^a - 
fgft^a«^fgft^»B*MaoB*^ffl^T^gjkw 
tin** - «tr s Bf*«/j >sgT-£ <9 , -mmmz 
-m\m^mmmnmm£m^x-m{mwmmt- 
mitt « -fift#a?* t t s amn/hs 

gT\ ffit<D"*M XT'^fgft 5 ft/c yP7^f-^(OB 
Wgfl^ffi^ LT-ffilb£?T 5 C £ T* if § <DT\ 

[0 0 5 8] *5S^©W*a4fi:|H«O^Ktt, St#S 
3lH8C5SKtfev^T, B*JA7v^S« 1 B*^ S x T 
mmcWzU 7n'y^lt?g(iMxN» (M>S, 

n > t ) f)7n^f-^ tsatrr 

<0, ffia<D XT'^fgft $ ft 7P7 7 7*- ^ O ®« 
PgfJS^«#LT^fgft^fi5 C t^ffSOT?, JfUffC 
Wftf+»i?ffijt(D-9-^X(DPgM4t«ftft»/>B«^ 

[0 0 5 9] *5SKOS!*B5 t3BKO«Kf±, 



1 ~4«Hftfr-]HSaB«©5gH^C&^T, ^ttft^ft 

^ffl^TV^B««/>SST'*3D, 

C £ K J; D If v h ij -y ^ X ft i; © X £ 'J - > M ffi fc 

[0 0 6 0] *^KO»*S6fcES<D^^l±, 

afg (a :g»>l) "T S^fflftT 1 -^ U^^g^S 
io ^fgft^StJ;5-fgftieMtM23©*B*^ra 

«^/cBft m'msv& d , feMffiis?s^rav h ij y 

- 6 S c t fc <fc D , S /c ^fgft $ tilt $ 

tcfipiftf+ H TIt o££We%Z£^o im^t 5 o 
[0 0 6 1] *58ISOi*i7 tfH«(D«Hg«, ^fgB 
fix- ^ ^r-fflBltx- ^ «k D mm&<D{& l^fgBftr 

- ^ fcaSIf S tX-r y ^ £ , &®mWr- Z 

20 {gjt-f §-«tXf-y7 0 fc£:WU -fgftXf-y^an 
ttjbW*@*M!aoB*^fflv^T^fg{t;*f^B*^-fg 
ftf S -ttikX y 7°?^ S ■fiSffi/J^ffi?* D , ^« 

nrcm^mimimt sctmsti^ imzt^t 

[0 0 6 2] #$8UH©ai#3f 8 taHKOSSKfi, -«B 
f*-r- ^ *ffi»©a*^ 64S^B7* f-?tSit 
§7*P y ^ftXf7 7°t, 7n '^r^O^P y 7rt 

jtX-r y 7 1 %W Xfgft X-r y 7°«^fgft^*B* 
)SlH©B*^ffl^TXfg^^^B»^fift'rs^fgft 

y y ^ ©SapgH^ffi^ bT^fgft^ff oC£ tf-e 

mtm- s c £ & t* * s t v ^ ftffl s „ 

[0 0 6 3] #S»S*«9£fe«©S«, -«B 

fSf 1 -^© i B^^taoB^tffiTv-rsB^ffiTvXf- 

40 y7°ts B»ffi7vX7"y7°tcj;oTffi7v$ft/cr:fgBff 

7 s - 9 mm<Dmmfr z ft « t p y ^ x- * t ggi-r s 

7' n y ^ f fc X 7" y 7° fc , 7 n y y t 1 - ^ <D 7 n y y ft <D 
B**ffl ^ T 7 n y 7 ^ ^fgftT S ^fgft X r y 
7° t , ^fgft $ ftfc 7 n y 7 ^ ^^gftT S -fgft 
Xf«^fc*tU -«ftX r y 7°«^fgft»»B*M 
20B*^ffl^ T^fgft«*B*^^«ft f S -fflft X 
t y 7 0 T•aB?»B^f«/J^7a t) , ffiM<D-9"^ XT'^fg 
ft£ft/c7n y 7f ; -^(DffiapgfJl^ffi# LT-fflft^ 



[oo6 4] ^mmmmm 1 oKmrn^mmi^ 

Hl9lH«(D5gHj5tcfe^T, B*?JA7vX7^y7°W: 

(M>S, N> T) ©7P'7^f-^taMSB«l 
/btfS^ifc D , ffit©^XT-^«ft£ti/=7P -y 7^ 

[0065] *^©ti*i! 1 1 icmmvmma, mm 
m7~i ocDMti^-stia«©^B^(c:i3^T, zmit 
5 n/c 7 p -y 7 7 *r.mt? a - ffl ft x ^ v fxm 

IMffl^Sc: hK&<0 U*v h 'J -y 7 xft fc*©X 

So 

[0066] *mmmmmi 2Kmm<Dmmn, at$ 

7£afg (a :g»>l) tS^ttftf 1 -* 
Xr-yft, rfiftxf v 7°tc «fc snffiftfeM £1122© 
^HJlSNKfrf S ffittSIM i ©*»*§*« L fcffittKM 

[0067] *%m<D%um 1 3 K&M<D%mit. -« 
wsx- 7 ^{gBfSx- 7 «j; <3 »isfi©ffiv^tt@{f> 

t 2 '- 7 fcStfcf S ^ffltXf'y 7° t , #HBMfcr- * * 
-ffttS-fftXf^ 7° t U ^fflfkXT- y f\t 

/cM««f*T-*3 d , ^fgftsti/c7n vt^-znmm 

[0 0 6 8] #58HB©B*S 1 4 iClE«©5PJ^ -ffi 

ait -r- 7 ■zmLommtc 545^7^ tist 
rt© a»^fflv^T 7n <y 7 5 tt^mtt 5 ^«kx 

r -y 7° t , ^fgft £ tl/c 7 P -y 7 7 s - 7 tf S - 

fgftX^ -y 7°t U -«ftX^ -y 7«-fgft*f»jB 

ftXf7 7°l?<g S M«7°P 7"^ A^fHIt b/clH1t«#:T- 

pgfitttffn/cffi^ijff ^fteg-r s c t # t- 1 5 1 1 1 •) 



(7) #1200 2-3 5 4 2 3 3 

[oo6 9] ^mmmmm 1 5 Kmrnvmrnz, -« 

Wf r-*© 1 B*^«S©B*tffi7v-rsB*ffi7vX 

ft x-7 ^IS©B*^ & S 7n -y 7 r-^tflt 
5 7 "P y yftXf y 7° fc , 7n -y 7 ©7n -y 7 
©B*£rffl V^T 7 'P <y 7 f 1 - 7 K&mt? S ^fflfcXf 
>y 7° t , ^ttft S ti/c 7 p -y 7 7 ^nfiftT 5 nfg 
ItXf-y 7° t m U ^IftXr-y 7°«^«ft»»B* 

Xf7 7°T-*S S $ij«7n 7^7 A^IHIS b/clHlg«f*1?*3 
f9 s ffiM©-9" Y XT-^fiftS tl/c 7 P -y 7 t 1 - 7 ©ffi» 

ffii|iS:It»-^ ; f^S©■9-^X©PgM4t«t^/c«/J^Bff^ 

[0070] ^mmmmm 1 6 tfgs©^«, it* 

il9aB«©^Bflt-f3^T, IfittXf7y*li 1 B*^ 
SXTlilcftTcU 7P>y7ftXf--y7 0 «MXNB» 
(M>S, N > T) ©7Py 7-r-7ta^-rSMW7 B 
20 P7*^A£fBtBLfcfBtBffif*T-£D> ffiS©^YX^ 
fiftSnfty*o >y 7x-7©S»ia^fS#bT-«ft 
c fc^fTSO^ ^^tffi*^f+»T'fiic©-9- 

[0071] *mwmmm 1 7 ttH«©»Ha«, 
57~i ooMn^-afcaaKoawtfevT, ^«ft 

S ft/c7p >y 7 7 ^rffifttsrfftxfy ^f±» 
Mra?4^ffl^TV^»7°P7^A^fH'»b/cfH'»ffi 

50 y 7 x^ i:©x 7 'J — yjfffi t TSO^e: 6 -ft S»Pi 

[0072] ^mmm^m 1 8tfa«©^a, it* 

SI lffiftDfBBKfe^T, ^fift$tl/c7P-y77 i - 

7^«fs (« :se»>d t^\mtT-$v^im 

^ffiftX r v 7°tc j; s ^fgftfeM t M23© 

§a*^ra-r ssft^Mi: ©«js^«ift Lmmm 

~? J t*:^t &ffl®~?u 7"^ A^lHIt b/clHISSf*i?<S 

40 d , i^Mras^ra v h v v 7 x k x s r¥ft/J^a^M 

[0 0 7 3] KT, *^H^©Hffi©»iitCOV^T, H 1 
^big^TfWSo %&\ £lti?)©g|ffitc:&'t/^ 

[0074] bib, ^mmn-mmnmmKmf^m 
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H6tt, B*£A<DiftBm 07«, 7P-y^ 
ft©MH, H8(i, liftOiia H9 (a) tt, 
ffiSSt^Mr-^KDMSEI, (b) «, £«frr-2© 

=y A ^ISIflT S fBSSft© * * V v -y 7°©§WHT-;£ 

So 

[0075] *nfig©mit3^T, a««/j«(i, m 
i fc^-r«k 5 mm^m iok Az^a 102,1 
*MA^a 103, ^7 104, &mmL 

10 5, -ffift^S 106, fllttf g 107, Ett¥S 
1 0 8^?»«fig5tlTt/^ 0 

[0076] mwm loiii, aft x-^tcffi-r^ii 

[0 0 7 7] AXWa 10 2S, Bfix-^Atcf 
So B*MA^g 1 0 3 tt, 1 B** S x T BUfcfeA 

t £0 7n -y ^ft^a 1 0 4 mmkxm. 1 0 3 1 

«k o TMA5 tl/cnfflftx- ^MX NBJUO^n -y 

[0 0 7 8] %mm$k 1 0 5 f±, 7n 7^f-?^ 
P 7 ft © F -y MRS «fc o T 7" n y 2 2 fitf tf 
So -fgft^ai 0 6 ^fgft^ti/c^n-y^-r-^ 

[0079] J^©£5t*$2n/cB#ftWt«tc 

[0 0 8 0] l o l teAXWa l o 2 

fr^A/jWir-^StflXSo ^tBlS&A^ai 0 
3 ttA^Sftfe— ffiHfto&IiJR* s x THjRfcS^rr 

5 (Xf7 7*S 2 0 1) o 

[0 0 8 1]^LT, 7-n7 7ft?Sl0 4«^ 

^a i o 3 ^oTjjSA^n/c^fgHfSx-^M x n 

laRO^Dy^fc^Py^bfS (Xf7/S 2 0 
2) o ^ftfgl 0 5B7D'^ft?nfe^D 

-y £ 7*-*©7p y F y h OtSt^*^ > h L§KB 

ft^tf 9 (Xf"-y7°S 2 0 3) o 

[0082] % lt, ^«ft^a i o 6 mimtmz 1 

0 5 t.feoT^ffiftSnfc-r-^K^LT^iaH*^ 
V^T— fgft^f 5 (Xf"-y7°S 2 0 4) o «H£ttJ7J^ 

a i o 7 ««/>Hff -r-^tbxrr ?>„ 
[o o 8 3] s/c, &nm-mmmm% iona^ 
tmws n So £ c n e ©ifrf^Mffl-r s-zn^A 
^iHig-rsiHis^a iob^u tHit^a 1 o s 
its tiTzumfu 7? a ^ffl^ T«*^a<o»ft^M 

[0 0 8 4] H3 #Slffi©^£fcttSli#*t'J^S 
g^SISf S It ft F 7 x H^g L T ^ S 0 
H3tfc'^T, Hffft/MMii, ?tiSiaeS^3 0 1, 



(8) #1200 2-3 5 4 2 3 3 
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^'kmwmmmm (kt, cputv^) 302, u- 

FtyV-t'eV (KT, ROMfcl^) 3 0 3, ?y 
^KT^^X^^V (KT, RAMfcV?) 3 0 4W 
nfW'^SftT^S. ROM3 0 3rtt(t 7° 
P^A<DlHHffi«^aBD, RAM3 0 4rttC«afflH 

[0 0 8 5] H3«, SffiA»BOA-F7x7Ml 

a 4 tc^-r j; 5 KnmmMw 4 0 1 7n 75 a© 

70 fB«ffi*^£ S *3 5 o llT\ ^PIHISS^ 4 0 
1 tLTi±^-F^VX7, 7n-yfc°-7 i VX7, CD 
-ROM (Compact Disk Read On 
ly Memory), MO (Magneto Opt 
i c a 1 disk) &2?tf£S„ 

[0086] 0 5 a, ^mmmm^mf^mW'M 

&*MMt S /t © 7 n — 3 1 \ - h «rg b TV ^5 0 

[0 0 8 7] 0 5 idfe^T, ^fHHS«3 0 1 ftHK 
KttSftTV 5i»r-^RAM3 0 4 ©IBfifHitH 
20 ^tATJ^tl/cft, Xf77°S5 0 1 T«MlillOH* 

ilSiii)IBt©lI*»x, (KB 

CHiasi) =xxy 

fc&D, ll^SXTEltl^U ffiAStl/c-fi 
Bi»7 i -^^MXNt7*P-y^ft-rS^, li*S2 
(i, 

fflll2) = CiB*»l) x (SXT) / (MXN) 

30 [0 0 8 8] ft^U MtS-VMtttytl&^ffcV&t), 
N ii T Tffl D Wtl^V^iStTfe 5 o 
[0 0 8 9] Lfttf^T, e:©SSW±®l»©«HJR 

y^fcH*O^3SA^4-rs 0 Lfttf^t, c©j;9& 

X = X+ (M- (X%M) ) 
Y = Y+ (N— (Y % N) ) 

40 ^m^mrmc mmzmut % & mm^m t & 

[0 0 9 0] llT\ (X%Y) ©%©lH-^«, X^Y 

[009 1]^ Xf7yS 5 0 2T'iai#^0 
(cMb-TSo ^bTXT--77°S 5 0 3T*{± Hi%S 
X TB^tffiA-rSo StTlil K±(DffiM©SST*3 
So ffiA5tl/c|i]ffaRAM3 0 4 fttlcfBHSftSo 
KTffiA2ti/t^fgli«^ffiAiiiff t up^o 

[0 0 9 2] ^t, Xt77°S 5 0 4t?S, |ii*#-^tc: 
50 1 ^ijU^, Xf -7 7° S 5 0 5 Tte, B*#-5?^B*i[ 1 
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x <o /j^v^ z *> fr^wsf s o i <fc 

D'W^Xfy^S 5 0 3tgD, &<DB*fc:*f 
[0093] B*#^B*« i «k *) /hs < %wi^ 

(Dfflffl (S 5 0 6) Kitty,, 

[0 0 9 4] Xf--y7°S 5 0 6T'(±, BffSS^&OKtJ 
MtTSo ^LT, Xr-y7S 5 0 7m RAM 3 0 
4 tlHlg$tl/cM±B#^MX Nl*O^D -y XK7P 
yyitU Xf"-y7°S 5 0 8i?«7n-y7rt«K>y hS 

r a m 3 o 4 fcaatisnso kt7p >y tmic&mitg 

[0 0 9 5] MK, Xf->y7°S 5 0 9 TtiHSS^t 1 
fciHA, Xf->y7°S 5 1 OTI^ a»#^iS*»2 <fc 

/hSV*£-tt, XT-y7°S 5 0 7 KM*). &<D7uy9 

\t^xx3^mttm~jLx^(ox<k(owm cs 5 1 

1) Kitty 0 

[0 0 9 6] Xf-y7°S 5 1 1 T'tts BfSH^rO K#] 
ffiftTSo ^LT, Xf-y7°S 5 1 2ftt, RAM 3 0 

ffltsnftf-?iiRAM3 o 4fcaattsfts„ 

[0 0 9 7] X-r>y7°S 5 1 3 T-(iiS*#^ic 1 

fciii*., xf -y7s 5 i 4?{iHJls#*ttfHJlSjR2 it) 
*Si* 2 5 § „ B*#^B*iit 2 «t t) 

^Wl^te, Xf -y7S 5 1 2£I^ ^O^fgft-r- 

[0098] mmmntmrnm 2&<o /hs < 4^*^ 

1 %ifKfB1t2tl§o S/c, ±izg<DMiC P U 3 0 2 
[0 0 9 9] H5<D7n-^-Kc:fo^TiilB 

mmmm mmmi) % cxxn) tts*#^TJMB 

(Dffla^rtf -5 ci fcK<fc D MBit© N^-f y^<D«/J^ffl 

»K (Y/ N) Hfrde: tti!), iltf-^i^L 

[0 10 0] /c/£U «B»SS(Y^N(DfgSSC(?*^±I# 
tf±Y = Y+ (N- (Y % N) ) tftSi^fC, MBit 

[0 10 1] dOi^t-rSC fctiDfflS^N^Yy 

ftfcfxSt i£*Tfi^nsfcfc«liu $43 

ftx- * ^ if £f BUT 5/tMRAM3 0 4 OlHH§« 
[0 10 2] M'U — ffifl^a*^MffiiRffifc:J:S» 



(9) #1200 2-3 5 4 2 3 3 

N^-f y^ft^ ytfafsfcfc, rate 

N ^ y©5tI5^ Kffiifc£ tlSo 

[0 10 3] OT^7P-yXtcct/^TH#WtfM-r 

[0 10 4] BfRfiATv^Sl 0 3m A^jSftfc— ffi 
Bfix-^K^f LT, lB»£rS xTBfRtfjfc^rSo 
70 H6tt s BMat^I^HT'-SSo 06 tt, S = T = 3 

[0 10 5] 0 6K^r<fc5K lBfR^rS XTiiti 
*-fSfci6, 7vt)Stl/£-fgBff-f-^©B»a^ (X 
xy) BSftSfi. ffiABff©B»Sa (Xxy) x 

(S XT) B*fc%5 0 

[0106] 7*n-^ft?s i o 4^miA±mimMx 

N BK?) 7*P y 2 ^ fcSSIf 5 o 
[0 10 7] H7ti s yn-y^t«IT*5„ H7 
(i, M=N=4<Dif^-<DM^0T^§o 0 7t^-TJ;d 
20 ic s MxNB»^l-3«7n>y^t LT7*ny^ftt § 
/cfe, S±B1f©BJlW (XXY) x (SXT) B* 

~7ny y^-ZOfny (XXY) x 

(S XT) / (MX N) t45„ 
[0 10 8] Zim^mi 0 5T1i, ^n-y^ftSn/i 

^x-^^fgft-rs 0 

[0 10 9] H8f±, ^bOSiWH'efeSo 0 8 
M = N = 4 <DtI£-<DM X NB*7p -y £££#ffc b7c±I 
^•OMSSTfeSo 1 0(D7P>y^t«MXNf@OB* 

MXNJ ~£(D (MXN) + Hgt^fgft-rSdt 

So S/c, CCO^gft-f-^^-ttft^Sl 0 6(C^ 

TgeMra?** if fc j; ?T=.m<b? 

^fSfeftfc « x (MXN) + 1 mKUMLTc^imt 

a fg b /tfg^^fgftx- ^ fc * S o 

[oi io] rfift^ai 0 6T(±^ksnft7n7 

^ -r- ^ ©SPgpgi8*«# L T=-imtttft 9 o -fgft<D 

7i i: u t immmm& if t * s nmtmz. z n s 0 

40 Lcftijarvis Oi^Mra V h ij y yXttm^T 

r^mm<D\mv u, y ) , ^fg™g^t h, 

<m<Dimp' (x, y) (=pmaxSfelipmi 

n) fc-rst, -fi^bfflati qri) t^oTa^n 

So -fiftfCiS^Me (x, y) f± 0R2) fc 

ioTg^tiSo j a r v i s (ommm^ V 

Vy?MZ (S3) fcioTSSftS©-?, GR4) fc 
<t o TJ13a©B*tc:«JM^ffilS-r S C fc «t o TfeMffi 

Ma^nii-rso 

50 [0 111] 
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mil 

f p'(x, y) = p max ( p( x , y) S th ) 
{ p'(x, y) = p miri ( p(x, y) < th ) 

[0 112] * 
f g(-l, 0) = 0, g(0, 0) 

\ 1) = 3/16, g(0, 1) 
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* [»2] 

e(x, y) = p(x, y) — p'(x, y) 

[0 113] 
[S3] 

= 0, g(l, 0) = 7/16 

= 5/16, g (l, 1) = l/]6 



[0 114] [jR 4] 

p(x+i, y+j) = p(x+i, y+j) 4- g<i, j)e(x, y) 

[0115] l^u ^fifbx-^tt (mx n) +im ^a&^mtmmmMr—f^^ML, (ts) la^r 

3) OKMSSS[VhUy^XO^t)t)fC, fetil M [0 116] 

X Nff 3 2 f±H 9 ( a ) KjfrtZ 5 ft-ffi [ft 5 ] 

ftieMe (x, y) tjiaia*tK;fsr-rsra«T©w« 

p(x+i, y+j) = p(x+i, y+j) + T<e(x, y), (i, j)) 



[0 117] fcfcxJf, M=N = 2<Dtf-£\ ^tt 

ftr-?S0~4O5 1/^;HM^(DT\ 0 9 (b) 

[0 118] ^Mi*a(CO^T«, StftKM'r- 
7;KD$M e <DM±m% ema xtt%ta= ( e m a 
xX2) / (MX N) t&Zo 0 9 (a) em 
ax=167$«07, M=N=2&?>, « = 8tS 

e <Dg*ffi * e m a x ttWjlt S j&g £ § c 

[0119] sft, aioii, *^»©mit«?>EPtiiij 

ISIftT § IHIIffif*© ^ijvy 7^fMT 5 S „ 
[0 12 0] %&\ tJK^L&Vtf, lH1t«#tfH1t 

v a ^isgija^-r s r a y a *r t, f att^r n a *£• t £ 

So 

[0 12 1] «I7n^A«fIT§-r-£ 
5 A ^\ -fyXh-WS^D^A fflffi £ tlT ^ S 

m&K. mmt s 7°n ^ a% 2 tsMsnss^-fefc 

So 

[0 12 2] SUfiO»Sit^+S0 5^-r«fi6)^^ 
frS-i' >X h 7°n ^it ioT, *X h n 



#n\ CD-ROM^777i/a^ ; &iJ^FD (Flo 
p py Disk) %£©!E1sffi#:tJ;^ feSWi* 

[0123] K±<d<£5^ tu3zEb/c^ffl©ff^©«ftg 
%mm? 5 V 7 h 7 1 7©7°n ^ An- KfcKSLfc 
aaflBSM*^ ^XrA&SWiSBK&lS&U ^?»X 
50 r^S^tigi©3>lfa-^ (SfdiCPUWP 

[0 12 4] iB1iffif*^M&m2ti/=7°n 

[0 12 5] 7°n^An-F^ftfe-rS/cfe(DlHltS 
ttfcLTti, fcfcfcfcf, 7n-yk°- (Sgj&HO fVX 
40 a-Ft^X^, 3ISf^X^ TtStflxVX^, C 
D-ROM, CD-R (C D-R e c o r d a b 1 
e) , MMt—?, TfWmmt^Vti-F, ROM, 
E E PROM (E 1 e c t r i c a 1 1 y Erasa 
ble Programmable ROM)%if^ffl 

[0 12 6] S/c, nyfc°a-^^i!^ttib/c7n^ 

mmtfmm.zft2>r£i<f ^©7°n^9An- f© 

50 ^U-f-fy^XfA) &i;~^^CDffiffl(D-gPS7c 
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20 



[0 1 2 7] iaitSf*ftA§!^£tl/:AnA 

9 a n - f t>\ n > b° a - * t was nrcmmm a- 

5 y< t U fc#*iXSn^, * ©An A9An- FOfg 
[0 12 8] 

[^©aia jaadj^a A^tJAuA -tta 
ft x-^^tutH^gaff a-^ «k >o mim^m^im 
t> a- * icggif a ^{baa a t , mm^mmm a- * 

A^fgft A S -ffiftAS fc Aft it /cBfSlfiASM-? £ o 
T, iuta-«ftAim-{Sft^B«J!iH©B*£ffl^ 
Tiu!a-«ft*ftffi«A-«ftA§ «k -5 Life©?, A 

[0 12 9] #$8UHK:J;ftfcr, -«!!«! A- ? 
ffi SOBfRfr 5457n7^r-^ fcSBIt S An y 9 
ftAS t , tut H A P7^f-^«7n7^fi©«*ffl 

v^TMfBAn -y * r-zit&mKtz&m&wit. m 
m>mcz rat An -y * a- * « -fgftA 5 -«ft a© 

t A^H«Bfi|/J^«7* o T, iu!a-ttftA©(i- 

«ft*f i«»i32<DB* am v ^ TMfa-fift^ftii*^ 

— ffifcf S <fc 5 Life©"?, ^tffi¥&tW-£^M£ 

o«nfeifi/i»*^ a 5 mm'mnztmm-r c 
[0130] s/c, nmrnter-ziD immzmwrn 

?JaA A 5 B«fi£AAS t , ffi !aB*&AA©fc «fc o 
TffiA5ti/c^fgBf*A-^^SS^B«/)ASS An 
>y * A— * K$m? S^D'A ft AS t , tufa An -y * 
A- £ © A n >y ^ ft Oii^f t ^ TiulE An >y f A- £ 

AA«ftA§^«ftAS a mzzmitsnrc-fu v ? 

A— * A^fgft A S -ffl ft AS t A« * fcBHttAISM 
TA o T, tMa-fgftAS«^ffift;rf »B«M2AjB* 
AA^Tffifa^{gft;rf ftBSSA^gftAS «fc -5 Lfc<D 

ftABfSAfA£ASBfSlfiA«PAf|:£lA?> C fctfT?* 

[0 13 1] Sfc, A5PAcJ;tifA tufaBMKAAS 
« 1 B*A S xTMCi^L, tufa An -y ^ftAStt 
MXNBfR (M>S, N > T) O^n-y^f-^CSl 
AS «t 5 A^tfBA%f+}|-<AKi©AYX 
O PgfSttK «A7t «AB« AfMtf S B«»A8^ All 

iiA s c t ff^-is s t v a siwie ns o 
[0132] sst, ^mmKxtiis, tuia^fgftsti 



An -y ^ A-^ A^«ftAStuia^«ftASaieMffi 
SG&fcfliv^ «k 5 fc LTc<DT\ m^mc AV fv h 'J >y 

^ xa t* ©x ^ y - t =fmm c aa mmrnrn 
\m l /c«/J^Bff mm a s Bit *s/j«^ ah 

Ig A S £1 1 *<T* * 5 V A tMStfff S A S 0 
[0 13 3] S/c, *^Hj§tJ;A«\ fufH^ffifcSftfc 
An>y^A-^AafS (a : SS> 1 ) AS^fBAA- 

t mmv&mm^tm a s ra^M t «»a aisia l/c 

tfcvhU -y^Xtj;Sr¥fAJ^AS»T144<, ffilSA 
SfeMAf— A;PAA5K&, S/c, ^«A$A/cA-^ 
A«fSLTiJMraAA9clfc^T^5©A »fi<Dft 



>Ai;^t 



[01] *^<0-H)l(Dmit&'A5B1*«/J^ 

[02] *mm<D-nm<DBmic&fmim& 

[0 3] *^<D-H«(Dmit&'^§BfflflA 

[0 4] *^<D-H*©mit*5^SBfilSA 
HSAS fctb<D^- F 7 1 7«^0 
[0 5] *^©-HfflcDmit*3^SBftlflA 

[0 6] ffl«A<D»0 
[0 7] An-y^A(D^0 
[08] ^«fb<D»0 
[0 9] (a) ilhMWMf— AA©MA0 
(b) ^UtA^O^VSWIll 
[0 1 0] SaA-^5aaAnA^AA«lftA5iaig« 
{*(D^^Uv-yA«iJHj50 

[0 11] l««B1f»J^MAAIiAS/cfe(DM0 
[0 12] ««Bff»/J^AH?iAS/ti6(DAn-y 
^0 

[013] (a) m^K&zmmm'bomm® 
( b ) A^fflco^fi it k x s B^*lf|/J^(Di^fS0 

[0 14] PRE SAxttC J;SBff*SA<D»0 

[015] c a ) m$\i*K&zmmi'b?mmim& 
( b ) ¥mm=.m itK & s Bit m/j^nntta wt- 

l o l MffliAS 

l o 2 AAA© 

l o 3 B*?jaAAS 

104 An -y ^ ft AS 





21 


22 


1 0 5 




4 0 2 cf^iSMfflS^ 


1 0 6 


-fifths 


4 0 3 U— 


1 0 7 




4 0 4 vy&hytttt^) 


1 0 8 


IBISES 


110 1 ftiJW^S 


3 0 1 


mmmMw 


110 2 Xti^Wt 


3 0 2 


^^mwmmmm (cpu) 


110 3 ft/J^g 


3 0 3 


V-F^yV-t^V (ROM) 


1104 


3 0 4 


^y^AT^-feX^'J (RAM) 


110 5 fBtg^S 


4 0 1 







[HI] [H2] [0 3 3 
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S506 



zmt ~f — - 



S507 
S508 




S509 
J S510 



S51 1 



■ bsiihbb 

liiiiii 



J — " 



S512 



111 ilillilil 
llllillll 




i L- — S513 
S514 
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(51) Int. CI. 7 HSiJlH^ FI M>K(##) 

H 0 4 N 1/405 H 0 4 N 1/40 1 0 3 B 

F^-A(##) 5B057 CD05 CE13 CE20 CH01 CH07 
CH11 

5C076 AA21 AA22 BB05 
5C077 LL17 MP01 NN11 PP20 PP61 
PP68 PQ23 RR02 RR07 TT06 
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